surface. That it may become tightly attached to the neck later was demonstrated in the case just mentioned which was re-operated upon.
The post-operative treatment is very important and is directed towards obtaining early motion but must in no way interfere with the healing of the wound. The extremity is immediately put up into balanced traction, and even the day following operation a little swinging motion can be attempted. This motion is increased gradually and after two weeks is assisted by passive swinging and abduction and adduction on a board with the heel bound on to a roller skate if possible. A stationary bicycle is also very useful later on, and protected weight-bearing can be started in five to eight weeks if the bone in the neck of the femur was not too atrophied or cystic in character at the time of operation. It is a mistake, I believe, as with all arthroplasties, to expect or force too much motion at the start; this must be allowed to devel9p by continuous exercise and use. One does not expect to get a full range of action, but a varying degree can be obtained, depending on the patient and the character of the lesion, and this motion is usually remarkably free from pain.
I have performed this operation three times since coming to England, one of the patients aged 61 being poorly chosen and dying within a month of a gangrenous bladder so that the case was a definite failure. The second case was operated upon through the courtesy of Mr. Pridie on March 16 of this year for an osteoarthritis of the right hip ( fig. 1 ). Her chart shows that no morphine was needed after the first night and that on May 31, two and a half months following operation, she had active flexion for 550 from the straight 'position 'and 150 more when assisted. Abduction and adduction were reported to be 250 and 400 respectively' It is much too soon to know what the end-result will be. The third patient had what was apparently a congenitally insufficient hip with symptoms of limp and pain since she w'as 16. At the age of 44 she could no longer walk without great pain. An arthroplasty was performed on May 16, and a somewhat deeper acetabulum was reamed out although the thinness of the ilium prevented the construction of a proper socket. Balanced traction was applied and the patient had no morphia aftir the first night. She is now standing but the range of motion is still markedly limited. On account of the long duration of the deformity in external rotation-and this is true with many cases-it was impossible at the time of operation to overcome this position of the thigh, and internal rotation is absent.
CONCLUSIONS
(1) Vitallium appears to be a metal which is as inert and "silent" in the body as any alloy yet in use.
(2) When used in any form, plates, screws, motilds, &c., it need not be removed later.
(3) Vitallium cup arthroplasty has a definite place in orthopaedic surgery as a reconstructive measure in ankylosing and deforming lesions.of the hip-joint.
Sulphathiazole in the Treatment of War Wounds
By JANIES T. HEYL, M.D.
TEN months ago we left the United States at a peak of a clinical enthusiasm for sulphathiazole as chemotherapy for infectious dis'eases, an enthusiasm which, as American literature indicates, has now moved on to sulphadiazine. This preference for sulphathiazole was based at the time on four claims:
(1) That in vitro low concentrations were. ten times as potent as sulphanilamide in inhibiting streptococci.
(2) That clinically it was at least equal to sulphanilamide and sulphapyridine in those infections in Which they had been found effective.
(3) That it was less disagreeable to the patient and produced fewer toxic symptoms.
(4) That it was effective in mouse protection tests against staphylococci. It was our privilege to bring over a supply of the drug. We have used it in eighty-three cases of injury, mostly associated with compound fractures, all but eight cases being at least twenty-four hours old upon transfer here. It has been used locally in the wound as well as by mouth, and it has been used in cases of established infection.
The purpose of this report is to determine whether sulphathiazole has done any patient significant harm and to discuss its pharmacology; the cases are too few to decide whether it has done good.
First to consider the harmful effects, for they were relatively clear and few. The doses fell into three groups: four, six and nine g. daily for seven to ten days, being increased as it was observed that harmful effects were few in an effort to secure more definite therapeutic responses. No increase of toxicity was noticed with the higher dosages.
The first chart shows the optimal regime of dosage: Arbitrary dose regil/le: 2 g. three-hourly for 3 doses; I g. four-hourly 5-14 days.
The toxic effects observed are reported on the second chart: Vomiting, skin rashes and fever did not occur together in the same cases, as the chart might indicate. In only two cases was it necessary to stop the drug on account of severity of the vomiting.
The skin rashes were striking, and unique in chemotherapy. Four were red, nodular, non-itching, slightly tender lesions on the shins and ulnar regions looking just like erythema nodosum. They are described in Boston and Philadelphia literature, and there has been one other case in this hospital. The rash came on the sixth to tenth day at normal blood levels for the dosage and disappeared within tWvo days of stopping the drug.
The other three were nondescript papular eruptions on the face and neck, and a trunk erythema.
The most picturesque of the sulphathiazole fevers is copied on these temperature charts. The points of interest in the graphs are the steady rise, without daily return to normal, and the constant blood-level of 24 mg.%. Because we expected more renal and blood (esturbances, urine and blood examinations were carried out on almost all the patients, including every one with toxic symptoms. Microscopic haematuria was rare and never exceeded two to three red cells per high power field. The one gross hnematuria was in a patient ms ith a ruptured Proteus-infected bladder and preceded sulphathiazole.
There was no harmful effect on the haematopoietic system at all, as judged by red or white cell counts.
The absence of renal complications we attribute to our insistence upon a fluid intake of 100 oz. daily. It remains a major concern, for acid urines coming to the laboratory show, after standing, as much as l/2 in. crystalline sulphathiazole sediment in a jam jar. Fig. 3 : Urine concentrations Up to 450 mg. % increased our concern because sulphathiazole is soluble in distilled water only to about 20 mg. Alkalinity of the urine increases this solubility, reducing the sediment.
Therefore it is fair to say that sulphathiazole has done no detectable harm, .though its excretion as a hypersaturated urine is a real hazard. But it is only fitting to comment that most patients are very grateful to be off the drug.
At Dr. Cole's suggestion 30 cases admitted for knee operations were used to establisn the diffusion of the drug into joint fluids. Two of these were septic and found similar to the rest. The patients were given 10 g. of sulphathiazole in 18 pre-operative hours.. and synchronous blood and joint level determinations were made. Since novocain gives the same colour reaction as sulphathiazole in the Marshall-Bratton technique, inhalation anmesthesia was used. The extremes of blood levels were from 2-8 to 12 mg.O0, averaging 6-1 mg.O%. Corresponding knee-joint levels were about the same: 20 averaged 1-2 mg.%00 higher, 7 were I I mg. % lower. The percentages of the total of the free, active form of the drug in the blood averaged 8600. That of the joint fluid was slightly less, 80%, perhaps indicating a tendency of the acetylated, inactive form to accumulate in the joint. The significant conclusion from the series was that the sulphathiazole level of knee-joint fluid is as effectively high as the blood level. Sulphathiazole was given by mouth for two distinct purposes:
(1) To prevent infection, because the circumstances in which operations were performed were not ideal.
(2) As a therapeutic agent: To eliminate or limit bacterial infection.
To gain a prophylactic effect, the obvious ideal is to produce a blood level of at least 2 mg.O/ at the time of operation. This implies a dose at least four hours pre-operatively and we have said, five days post-operativelv. To evaluate its effect as a prophylactic, a control series would be necessary. As this is not available we are limited to crude gauges of effectiveness, for example: (a) Of 213 patients subjected to clean surgery, in only one, this one receiving sulphathiazole, has the surgical result been marred by infection; staphvlococci were grown on culture.
(b) Administration of sulphathiazole does not prevent suppuration around pins in a significant percentage of cases; within ten days. of removal of the pin, the condition subsides.
With large wounds, it is difficult to assess the therapeutic effectiveness of sulphathiazole by oral administration. It was particularly so in our series because infection of the wounds was usually well established, and they were enclosed in plaster.
The distribution of blood levels in 25 patients on 1 g. four-hourly with forced fluids for five to fourteen days, was between 2 and 6 mg. %, mostly between 2 and 4.
In a smaller series receiving 1 %2 g. four-hourly, the grouping was between 3 and 7 mg.%.
Although there was no corresponding gradation of effectiveness, these give an idea of the blood levels at which the observations were made. Two criteria were used: the temperature chart, and modification of the bacterial flora. There were 9 patients with a temperature of 101 for from five days to three weeks; this was reduced to 99°or less within forty-eight hours on sulphathiazole. All these patients but one had cultures of either haemolytic streptococci or pneumococci, but since 5 of the patients were suffering from pneumonia we are left with only 4 with wounds whose fever was high for long enough to show a striking fall in response to sulphathiazole. Of these 4, the 3 with cultures before treatment showed haemolytic streptococci along with a mixed flora.
By the same criterion of fever, there were two sulphathiazole failures. It is of interest that, in contrast with the behaviour in successful cases, their infection extended and pocketed. The wounds in both these cases were found to contain streptococci, which by a technique shown us by Dr. Colebrook were resistant in vitro to 1: 25,000 (4 mg. %) concentrations of sulphathiazolc. One was a haemolytic, the other a faecal streptococcus.
As to general bacteriology, certain miscellaneous points emerged. No wound was freed of staphvlococci, B. pyocyaneus, coliform bacilli, or diphtheroids in which the change could not have been attributed to time and epithelization. Of 9 patients from whom Cl. welchii were grown, 2 underwent amputation, 2 others developed subcutaneous gas and in the other 5 thev were just chance findings. The Cl. welchii disappeared from all of these following topical and oral sulphathiazole, even under plaster.
It is obvious that in the majority of cases with little or no fever, and a mixed bacteriology, the effectiveness is a matter of impression about which even the observer cannot be certain. From the effect on the course of the fever the impression is gained that sulphathiazole benefits wotunds containing sensitive haemolytic streptococci, but conclusive, bacteriological proof is not available.
The use of sulphathiazole applied locally as an antiseptic agent has been tempting because of its potency in1 vitro and the theoretical advantage of greater local concentrations by this method. It is questionable whether, insoluble as it is, its deleterious action as a foreign body does not outweigh its advantage as an antiseptic. For there is no doubt that with our technique of application it persists as lumpy masses; it is not uncommon to find it in vaseline packs after two to three weeks, and in bony recesses we have observed it after six weeks.
Data on the amount absorbed is provided bv six patients who received no sulphathiazole by mouth. In each a weighed amount of 1-4 g. of sterilized sulphathiazole powder was tapped from a test tube into the wound and spread to a thin coating with an instrument. There were no blood levels over 1 5 mg.%, and this whether it was put in an old osteomyelitis cavity or sewn tightly in an amputation stump. Traces appeared in four hours and persisted as long as fourteen davs. The inaccuracies of determination under 1 mg. %/ make detailed conclusions from the data useless.
There were only four fresh cases in which sulphathiazole was enclosed in sutured wounds. Two were cases of amputation above chronic haemolytic streptococcal infection.
All four cases showed healing by primary intention, with no evidence of foreign body irritation.
Opinion is divided as to whether there has been a deleterious effect on epithelizationi and on the formation of granulation tissue. At any rate there is no obvious constant beneficial or deleterious effeet.
The small number of cases and the uncertainty of the cultural technique does not warrant any conclusion regarding topical sulphathiazole.
SUMMARY
In the use of sulphathiazole in infected wounds:
(1) There are relatively few, and these only minor, toxic reactions with large doses when adequate fluids are given.
(2) The drug reaches knee-joint fluids in about the same concentrations as the blood.
(3) Judged by the red tion of high fevers in streptococcal infections, sulphathiazole has been definitely benefcial in four cases.
(4) There are, however, haemolytic streptococci resistant to sulphathiazole.
(5) Its value prophylactically and topically is still in the observation stage.
Mechanical Fixation of Fractures
By CHARLES H. BRADFORD, M.D.
THERE are three accepted methods of treating routine fracture cases: Closed reduction, open reduction, and traction. Each method has special applications for special types of fractures, but all three are in general use.
There is a fourth method of treatment derived from the principles of mechanical fixation; that is, by fixing a fracture at both ends, by means of pins or screws, and then utilizing the fixation units to accomplish the reduction and the immobilization of the fracture. These principles involve certain departures from routine methods, and their success or failure will depend on three critical points which are still very much in debate, namely infection, technical efficiency and practical results. (1) Can pins or screws be used for skeletal fixation without undue risk of infection? (2) Will mechanical apparatus be able to accomplish reduction and immobilization effectively? (3) From a practical standpoint, will the use of apparatus introduce factors which may hinder or interfere with the recuperative process? I-shall begin by emphasizing the dangers and defects which accompany the use of mechanical apparatus. Probably surgeons will agree that the most obvious danger is from contamination of the pins. This can occur through several different channels. Unless strict asepsis is observed at the time of insertion, the pins may carry bacteria directly into the substance of the bone. Here is a danger which cannot be over-emphasized, no matter how elementary it may seem. Only the surgeon who realizes it fully and dreads its consequences can be relied upon to avoid it. A second route of contamination will occur through the sinus tract which forms around the-pins as long as they remain in place, draining a minute or copious serous discharge caus'd by the foreign body reaction and by the irritation of soft parts. This sinus does not probe as dangerous as might be expected. One reason may be that it always affords unobstructed drainage outward, provided the dressings are properly applied. Furthermore a patient of normal vitality probably possesses enough tissue resistance to counteract the slight bacterial invasion which occurs at the entrance wound. Possibly a debilitated patient with lowered resistance, or, a diabetic, would offer. a more serious risk from this standpoint. Still another factor limiting the danger from the sinus lies in the fixation of the pins themselves which are so firmly held that no motion whatever, either outward or inward, is permitted. In this respect, the apparatus of mechanical fixation has proved safer than the more common practice of Steinmann
